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Two 10-in., one 14-in., and one
6-in. lines were laid on this trestle.
Insert shows close-up of Multi-
Flame Lindeweld Head in action.
Pipe Lines that couldn't fail
and didn't • • • With iitatirdthil.3
nVER the wastes and swamps of the Deltas of the
‘-f Mississippi River, pipe lines had to be laid for a
sulphur plant. Failure was unthinkable! Once laid,
these lines had to stand up . . . without leakage or
troubles that would jeopardize operation of a costly
investment. This was the exacting demand that had
to be met . . . even though piling for the trestles to
support the line would sink 30 feet of its own weight.
Only one method of joining the piping for these lines
could meet such brutal specifications. Lindewelding
was the answer. From a past record of thousands of
miles of pipe lines laid under all sorts of handicaps,
Lindewelding had proved itself the type of joint-
less construction that would stand the gaff.
Lindewelding was used to install two 12 in. water
lines, one 6 in. oil line, and one 14 in. gas line over
miles of trestle. In addition, eight miles of 6 in., 8 in.
and 10 in. lines were installed in the sulphur field
running from the plant to the wells and other points.
After installation, these lines were tested under 200 lb.
water pressure . . . without a leak!
TODAY, after a year's operation, the lines have
required no maintenance . . . developed no leaks.
During design and construction, Linde engineers
extended to this company every cooperation to insure
the most effective and economical welding procedures.
You also, can get this kind of help when you need it
from Linde Offices located in principal cities through-
out the country and at 30 East 42nd Street, New
York, N. Y. The Linde Air Products Company, Unit
of Union Carbide and Carbon Corporation.
*Lindewelding is a new method of oxy-acetylene welding
developed by the Linde engineering and research organiza-
tions. This method requires less oxygen, less acetylene and
less welding rod. Welds can be completed in less time. Yet
Lindewelding involves only a special flame adjustment
and a "back-hand" technique, together with Oxweld No.
24 Lindeweld Process Welding Rod. When circumstances
permit, the Multi-Flame Lindeweld Head can be used
to increase further the speed of Lindewelding. This head
costs $7.75. Lindewelding is consistently saving 15 to 40
per cent in welding time, rods and gases.
erieryditif Air ar.-y4ceVene Weany ami Cikiy
LINDE OXYGEN • PREST-O-LITE ACETYLENE • OXWELD APPARATUS AND SUPPLIES








THE November Issue of The Rose
1 Technic has been named a
Junior Class Issue because all
three feature articles appearing in
this publication were written by
members of the junior class. It
is hoped that later issues of the
Technic can be dedicated to classes
or groups also.
THE lead article this month was
written by Carl Wischmeyer
of the electrical engineering de-
partment. In "Color Photog-
raphy" is explained the recent de-
velopments in this field of pho-
tography.
DRACTICALLY the very exis-
tence of industry today depends
upon steel, not only as a structural
material, but as a material for
tools. We of this age of steel shall
want to read Mr. Foley's article
entitled "Straight Carbon Steel".
IT is interesting to note that we
I have a material which has a
quality of hardness comparable to
that of diamond. After reading
Mr. Stineman's discussion on "Car-
borundum, Its Manufacture and
Uses," you should have a better
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THE attempt to use color to sup-
I plant the graphic arts dates
back to the beginning of man. It
has ever been the aim of all pic-
torial representation, including
photography, to show a scene in its
true proportions, not only mechan-
ical, but with respect to color as
well. Besides faithful representa-
tion, the elements of glamour and
emotional appeal are accentuated
by the use of color. It is only
natural, therefore, that with the
advent of photography, especially
in movies, the application of color
should present itself. "The Vaga-
bond King," a Criterion produc-
tion, demonstrates :
". . . the enormous possibilities
which are latent in the use of color.
. . . It is color that makes this pic-
ture so different from others and
so vibrant with dramatic sentiment
and pictorial loveliness."3
Let us now investigate how these
processes came about. Each par-
ticular process has its own history
and characteristics, but there are
certain generalities upon which all
are based.
"The processes of color photog-
raphy depend upon the fact first
demonstrated in 1861, by Clerk
Maxwell in a lecture at the Royal
Institution that colors can be du-
plicated in photography by taking
advantage of the fact that any
color can be matched by a mixture
of three primary colors—red,
green, and blue-violet.4"
Carl Wischmeyer, e., '37
All color photography has for
its basis the division of light into
its components, red and blue-green,
or red, green, and blue, and finally,
a recombination of these compon-
ents to form the final image.
Additive T ype of Process
It was soon discovered that this
division and recombination of color
components could be effected in
different ways. Maxwell went on to
show how his theory might be ap-
plied. He selected a colored ribbon,
which he photographed successive-
ly through red, green, and blue
solutions. In this way he recorded
only the red, the green, and the
blue components respectively on
separate plates. In effect, what he
had done was to prepare separate
red-, green-, and blue-sensitive
plates by the use of appropriate
color filters. From the plates, Max-
well made lantern slide positives,
which he projected on the same
screen, in register, each slide being
projected through the same solu-
tion through which its negative
had been exposed. The result was
that where the red light had struck
the red solution, it, and other light,
was transmitted to the plate, there-
by producing a dark spot on the
developed negative. When printed,
the dark spot on the negative pro-
duced a light spot on the lantern
slide. When projected, more light
passed through this light spot than
through the rest of the slide ; and
after passing through the original
solution, it produced a red spot on
the screen, the image of the orig-
inal red object.
It may be shown in the same way
that other colors behave similarly ;
thus, we can photograph and re-
produce the colors of the solutions.
Remembering that any color may
be resolved into its components, it
is immediately evident that the in-
cident color may be divided into
components, recorded photograph-
ically, and then reproduced by add-
ing the components on a common
screen. This method is, therefore,
known as the additive process.
Subtractive T ype of Process
The other general process is sub-
tractive in its nature. Basically, it
consists of exposure through fil-
ters, as in the additive process ; but
instead of projecting the positives
through corresponding filters, a
composite print is made, each nega-
tive being printed in its comple-
mentary color. When the negative
made by exposure through the red
filter is printed in blue-green dye,
the green filter negative printed in
magenta dye, and the blue filter
printed in yellow dye, the prints
are cemented together in register,
forming a transparent color pic-
ture. A more detailed considera,
tion of this type of process will
be found under its application to
the various specific processes, in-
cluding Technicolor.
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Application of Color Principles
to Still Photography
In 1869, Louis Ducois du Hauron,
a French physicist and photog-
raphy enthusiast, published a book,
"Les Couleurs en Photographie."
In the book he explained the sepa-
ration of light into its components;
but instead of projecting the com-
ponents onto a common screen, as
Maxwell had done, du Hauron sug-
gested two other possibilities.
The screen plate process, as it
was called, used tiny unit filters,
usually dyed starch grains, through
which the light fell upon the emul-
sion. Hence, when developed and
reversed, portions struck by inci-
dent light of a certain color trans-
mitted light of the same color.
As an illustration let us assume
we wish to photograph a green ob-
ject. Tbe light reflected by the ob-
ject will be transmitted to the
emulsion of the plate or film only
in places where it passes through a
green unit filter. In all such spots,
which are microscopic in size, the
silver salts will be darkened upon
development ; but upon reversal,
the deposited silver will be dis-
solved, leaving a clear spot on the
positive. Light passing through
this clear spot will be of the orig-
inal green color, because the green
unit filter is still there. This pro-
cess first appeared on the market
in 1907, under the name "Lumiere
Autochrome." Since that time the
screen plate processes have become
of considerable practical import-
ance. The process is essentially ad-
ditive in nature.
The Finlay process is a variation
of the conventional screen plate.
The screen is a separate unit, a
matte made up of minute colored
squares, which is put over the
plate during exposure. The plate
is then developed and printed on
glass. A similar screen is placed
over the print when viewing it. It
should be noted that, like the
Lumiere Autochrome, the print
must be viewed by transmitted
light.
In his book du Hauron discussed
also a subtractive process, the
basis for many later developments.
He found that by placing a sheet
of yellow gelatin, which absorbs
blue light, over one of magenta,
which absorbs green light, only red
light is transmitted. Therefore, the
same effect may be produced by
putting a magenta image on top
of a yellow one as by projecting
through a red filter. The three
negatives, red-sensitive, green;
sensitive, and blue-sensitive, are
made exactly as in the additive
process ; but the prints are in com-
plementary colors and are super-
imposed.
Several processes are the result
of du Hauron's tri-pack, as it was
called. Colorsnap is an English
elaboration of it. Considerable dif-
ficulty was encountered in obtain-
ing a correct balance of exposure
of the three layers. The original
tri-pack film had a slow chloro-
bromide blue-sensitive layer in
front, behind which were the
green- and red-sensitive layers.
Considerable loss of definition in
the red-sensitive layer was noticed ;
so in Colorsnap the red-sensitive
layer was put in front, the green
in the middle, and the blue behind.
The result was a faster emulsion
giving better definition. Colorsnap
has a speed of about half that of
ordinary film ; it is easily appli-
cable to snapshot work.
After exposure, the three emul-
sions are separated and developed.
Either contact prints or enlarge-
ments may be made. The red-
sensitive negative gives a print
which is toned blue after develop-
ment. The prints of the other two
negatives are made on special
bromide paper containing dyes,
which are transferred to the blue-
toned print when brought in con-
tact. Thus, the blue toned print
plus the dyes from the other two
give a natural color positive.
Agfa Ansco Colorol is a similar
process. Three films are placed in
contact, and a selective process is
employed whereby each layer is
sensitive to one color and trans-
lucent to the remaining ones. When
Colorol is sent to the laboratories
for processing, transparencies,
which are images on a gelatinous
substance, are made in relief, dyed,
and printed on paper. One char-
acteristic of Colorol is its relatively
slow speed.
A rather ingenious method of
making translucent prints from
subtractive process negatives was
introduced by R. M. Reeve, of the
Army Medical Museum. Yellow-,
green-blue-, and red-sensitive neg-
atives are made successively on
panchromatic plates or film. These
are then printed on suitably colored
cellophane. This overcomes the dif-
ficulty of having prints of slightly
different sizes from the different
negatives, because the cellophane
can be stretched when wet. The
picture, consisting of three layers
of cellophane, is assembled, fast-
ened with adhesive tape to a paper
backing, and allowed to dry. Mr.
Reeve has found such prints par-
ticularly adaptable to the making
of lantern slides.
Gasparcolor, named for its in-
ventor, Dr. Bela Gaspar, is a sensi-
tized paper for printing natural
color negatives. It is suitable for
use with such negatives as those of
the Lumiere Autochrome and Fin-
lay processes. It consists of a red-
sensitive layer, covered by a yel-
low-sensitive layer, and topped by
a blue-sensitive layer.
The function of the paper may
be described as follows :
"When the color transparency is
placed in front of the sheet of
paper and the whole exposed to
light, each layer of the emulsion
picks out part of the color ; and
then when it is developed, each
layer forms a record in clumps of
silver . . . of the distribution of
that color. In each layer is also a
dye, which is bleached by the action
of the silver. The bleaching is ac-
complished in the third bath, to
which the print is subjected after
fixing. The result is then a print
in which the distribution of color
corresponds with that in the trans-
parency, which, in turn, produces
Page 4 The Rose Technic
the subject with more or less
fidelity."5
At first it was difficult to get a
clear red image, because the upper
layers absorbed a large part of the
red light. This difficulty was over-
come by 'taking the red-sensitive
layer slightly sensitive to infra-red
radiation as well.
This method has the advantage
of providing as many prints as de-
sired from a process otherwise
limited to the original, when the
reversal is made from negative to
positive.
The Gaumont process also pro-
vides a very beautiful and satis-
factory method of recording color
movies. It requires the simultane-
ous exposure of three frames, one
through a red filter, a second
through a green filter, and a third
through a blue filter. The three pic-
tures are then projected simultane-
ously and in register through
similar filters. To project three
pictures at once necessarily in-
volves a complication of projection
apparatus. As a result no commer-
cial use is made of the process. Like
ram DYCO YILLOW ReCaeD/r/G F/L/V eCCOe0/eiG
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Application of Color Principles
to Movies
Early among the successful na-
tural color movies were those made
by the Vitacolor process. In this
process alternate frames are ex-
posed through a red filter, and
those in between are exposed
through a green filter. This is ac-
complished by a rotating filter
made up of both red and green sec-
tors. The filter is so synchronized
with the camera that one frame is
exposed through the red portion of
the filter and the next through the
green. A similarly synchronized
filter is used on the projector. Be-
cause of persistance of vision, the
rapidly alternating colors merge
into a single image in natural color.
the Vitacolor process, the Gaumont
process is an additive one.
In color movies today, Techni-
color is the only process which is
a commercial success. In 1914, Drs.
Herbert T. Kalmus and Daniel F.
Comstock, and Mr. W. Burton Wes-
cott organized as a group of re-
search consultants. They succeeded
in securing financial backing and
began research on color movies.
All being graduates of Massachu-
setts Institute of Technology, they
named their product in honor of
their school.
The first process was a two-color
one, which did not faithfully re-
produce all colors. The first com-
mercial production by the Techni-
color process was Frances Marion's
"Toll of the Sea," starring Anna
May Wong, in 1921. The picture
apparently attracted little atten-
tion, for the Technicolor Company
did practically no business until
1928, when Warner Brothers took
up the process. In the rush that
followed, the mediocre quality of
the product dwindled.
"So the early rush petered out in
a series of disappointing pictures
that left Technicolor with a dis-
tinct black eye.""
With the advent of Tri-Color
Technicolor, which was "infinitely
superior to its two-color prede-
cessor," the trend turned again to-
ward color. Walt Disney, creator
of "Silly Symphonies," produced
"The Three Little Pigs" and "The
Big Bad Wolf" in color, thereby
providing great impetus to the
cause of color in movies. Recent
pictures, including "House of
Rothschild," with George Arliss,
and "Kid Millions," Eddie Can-
tor's latest, have contained color
sequences.
The process employed is some-
what involved, but it produces good
results. Figure 1 shows the method
of dividing the light into its com-
ponents. The diagonal plane of
division of the prism serves to re-
flect some of the light at right
angles and allows the rest to travel
straight ahead. The plane of divi-
sion of the prism is flecked with
gold to provide additional reflec-
tion. Such a camera is necessarily
expensive. The Technicolor camera
costs about fifteen thousand dol-
lars, as compared to about three or
four thousand for a black-and-
white camera. As shown in Figure
1, three individual frames of film
are exposed at once. The emulsion
surfaces of the blue and the red
sensitive films are in contact. It is
evident that, for every foot of
finished film, three feet of negative
must be exposed and processed.
The method of processing is a
logical one. After exposure the
three negatives are developed.
Each is then printed on a separate
gelatin coated positive film. The
degree to which the gelatin coating
is hardened varies directly as the
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amount of light striking it. The thousand feet and costs about forty image. The lines are produced by
film is then washed, leaving the thousand dollars. The same length the intersection of the minute
hardened portions of the gelatin in picture in Technicolor would cost cylindrical lenses. It is also neces-
relief on the surface of the film, about one hundred twenty-five sary that the camera and projector
while the rest of the gelatin is thousand dollars, or a "color lenses be of the same focal length
washed away. Each gelatin posi- charge" of eighty-five thousand in order to focus the colors cor-
tive, called the matrix, is dyed with dollars. The figures quoted include rectly.
a color complementary to that of no salaries, but only the actual A new natural color film, "Koda-
the filter through which it was photographic bill. chrome", was announced by East-
originally exposed. The amount of The major difficulty that pre- man in April, 1935. It is of the
dye absorbed is proportional to sents itself is that, as in all color subtractive type. It differs from
the thickness of the gelatin layer. printing, the component images others already described in that
The matrices are in turn pressed may not coincide. This fault pro- all three color layers are on a
against the final positive stock, duces fuzziness in the finished pic- single film.
each printing its image in dye— ture. However, color rendition is "The film for this process is
"printing in the printers' sense of good, and the process is, in general, coated no less than five times!
the word, not the photographers." quite successful. Nearest the base, an emulsion is
It is this composite printed image Photocolor, a two-color process, coated which is strongly red-sensi-
that is projected in the theater. has recently come into use. It em- tive. This is then over-coated with
As an illustration of how the ploys a camera taking two pictures a separating layer of gelatin con-
process works, let us trace through simultaneously, one through a red- taining some dye to act as a filter.
the recording of a blue object. As yellow filter and the other through Above this is coated a green-sensi-
previously stated, the image will a blue-green filter. The negatives tive emulsion. This is over-coated
be recorded on the blue-sensitive are printed one on each side of a again with another separating lay-
film only, where it will produce a double emulsion film. Then the side er. Finally, there is applied a top
dark or dense area. When printed made from the negative exposed coat which is blue-sensitive. When
on the gelatin positive, little or no through the red-yellow filter is a picture is taken upon such a film,
light will strike the gelatin in this dyed that color, and the other side the three components are automat-
particular area, producing prac- is dyed blue-green. The result is ically separated in the depth of
tically no hardening effect. Conse- an additive color positive. the coating. The red component is
quently, when the positive is The processes heretofore de- formed in the red-sensitive emul-
washed, this area of gelatin will be scribed have not been applicable to sion nearest to the base, the green
washed away, leaving a minute amateur movies. However, two component is formed in the middle
valley. When the matrix is dyed processes have been devised speci- layer, and the blue component
yellow, the color complement of fically for this purpose. The first forms the image of the top layer.
blue, no dye will be left on this was Eastman Kodacolor. Patent "In order to obtain a color pic-
area, because the dye is deposited rights were bought by Eastman ture with this film, all that is nec-
only on the high spots. No image from a European firm in 1925, and essary is to transform each com-
appears at this point on the other the task of adaptation to the six- ponent image of the negative into
two negatives ; no portion of the teen millimeter field was begun. a positive image consisting of a
gelatin is left soft and washed 'The film used has minute cylin- suitably colored dye. This is ac-
away ; and none remains undyed. drical lenses embossed lengthwise complished by an extremely com-
When the three matrices are print- in its front surface, so that when plex processing system. The images
ed, the blue-sensitive matrix will a tri-color filter is placed over the in the three layers are first de-
produce no image ; the green-sensi- lens the different colors are focused veloped, as with ordinary black-
tive matrix, which has been dyed in different places on the film, the and-white film, and then by a series
magenta, will print an area of displacement being lateral. The of treatments the images in the
magenta ; and the red-sensitive process is reversed by the pro- three layers are transformed into
matrix, which has been dyed blue- jector. The separation and recom- positives in the dye. The whole of
green, with a cyan dye, will print bination of colors is, therefore, the silver salts are removed final-
an area of blue-green. Therefore, purely optical, no dye or other ly, and the image consists of three
we have the original image color, coloring matter being used in the superimposed dye pictures."12
blue, reproduced by the mixture of film. A similar filter is used when All processing is done in the
magenta and blue-green. projecting the film, or the pictures Eastman laboratories. The process
The relative cost of Technicolor would appear in black-and-white is easy to use, requiring only twice
may prove of interest. The ordi- only. One objectionable feature of the normal exposure ; and color
nary length feature production in the process is the series of vertical rendition is excellent. The colors
black-and-white is about eight lines necessarily occurring in the are pleasing and lifelike ; they do
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not possess that gaudiness typical
of earlier attempts at full natural
color movies.
Conclusions
From any survey of color pho-
tography, certain conclusions pre-
sent themselves. Briefly stated,
they are :
Satisfactory and easily made
snapshots in natural color will
soon be available to every one.
A near approach to the ideal
talkie has been made ; and, in view
of recent advancements, we may
expect the even more realistic third
dimensional talkie in full color
soon.
Color photography, both movies
and still pictures, will become uni-
versal only when the public de-
mands it.
The foregoing discussion of color
photography is by no means ex-
haustive. The processes mentioned
are to be considered representa-
tive of a class and of some im-
portance. The interested reader
will have no difficulty in locating
an almost endless amount of addi-
tional material on the processes
which have been described herein
and on topics related to this work.
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Straight Carbon Steei
QTRICTLY speaking, it is
possible to state the exact date
of man's discovery of iron. It is
known, however, that it was used
to some extent in ancient times.
Iron is mentioned a number of
times in biblical history. The fact
that iron was used at that time un-
doubtedly accounts somewhat for
the growth of the ancient civiliza-
tions of Egypt, Rome, and Greece.
Iron rarely occurs in nature in
free or uncombined forms. It us-
ually occurs in the form of a brown
or reddish oxide which we call
iron ore. It dissolves in water and
is taken up and used by plant life.
We find iron in the chlorophyll of
plants and in the blood corpuscles
of animals and human beings.
Even the red cheeks of a child tell
of the presence of iron. John Rus-
kin said of iron : "It breathes the
air, burns itself up in oxygen, and
so gives its own life that we may
live."
Little progress in the manufac-
ture of iron was made for several
centuries after the beginning of
the Christian era. Iron.-making
took a fresh start in the eighth
century. The forging of swords and
of armor became an industry of
Alden B. Foley, m., '37
vast importance. The smiths who
produced iron became persons of
high political and social rank, and
their favor was sought by kings
and nobles. The fame of Damascus
swords, Moorish armor, and Italian
mail is still prevalent in literature
of today.
We have gradually developed
the forges of these hard working
men. Now large furnaces turn out
as much iron in one week as one
of these men could work in a year.
If carbon is added to iron in the
process of forging, steel is ob-
tained. It is not possible to make
a strict definition of steel which
is concise and at the same time not
in conflict with current usage. In
the early days of the iron industry
it was easy to distinguish between
steel and cast iron by declaring any
form of iron which was malleable
to be either steel or wrought iron.
These distinctions will not hold at
the present time, however, since
many grades of steel are now made
which will not harden upon sudden
cooling ; some are not malleable
except through a certain range of
very high temperatures ; and one
grade of iron, malleable cast iron,
is malleable (after annealing) but
cannot be classed as steel.
Professor H. M. Howe has pro-
posed the following definition,
which, although cumbersome, cov-
ers the ground adequately : "Steel
is that form of iron which is malle-
able at least in some one range of
temperature, and in addition is
either (a) cast into an initially
malleable mass ; or (b) is capable
of hardening greatly by sudden
cooling ; or (c) is both so cast and
so capable of hardening."
Essentially then, we may con-
sider steel as an alloy of carbon and
iron. The common ground for com-
parison for all steels therefore is
their relation to a simple steel of
some given carbon content.
Commercially, steel ranges in its
carbon content from as low as five
one-hundredths of one per cent
carbon, often referred to as "five
points of carbon" and exemplified
in the ingot irons, which in reality
are lower carbon steels, to about
1.75 per cent carbon, certain types
of tool steels being in this class.
The properties vary with the dif-
ference in carbon, though the
variation is not directly related to
the increase in carbon. Although
the steels are grouped in ten point
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ranges, the Republic Steel Cor-
poration in its pamphlet on "Aga-
thon Alloy Steels" recommends the
practice of splitting the range into
a lesser number of divisions at the
point of natural variations. These
ranges are : 0.07 per cent to 0.18
per cent carbon, 0.18 to 0.45 per
cent carbon and up.
As noted above, steel is essen-
tially iron and carbon. When suffi-
cient carbon is present, the ma-
terial acquires the capacity of
changing its physical properties
upon being cooled rapidly from
high temperatures. It is on the
basis of this phenomenon that the
theory of heat treatment is estab-
lished. It has been discovered that
different ratios of carbon and iron
require different procedures of
treatment, if it is desired to obtain
results that are in the order of
being practical.
Knowledge of this type has been
experimented with for many years,
and many textbooks have been
written upon the subject of heat
treatment alone. The purpose of
this paper is to call attention to a
few of the most important points
in the subject.
For any definite composition of
steel there is a range of tempera-
tures in which the entire physical
makeup of the steel changes. This
is termed the critical range. This
range of temperatures has a defip-
nite minimum, but a not so sharply
defined maximum. This definite
minimum, in tool steels particular-
ly, is termed the critical tempera-
ture. These critical points are fre-
quently designated by letters taken
from certain French words, which
indicate whether they relate to
heating or cooling. The Ac series is
taken from the word "chauffage",
signifying heating range, while
the designation for the Ar series
comes from "refroidissement", re-
lating to cooling.
These critical points are easily
determined because they coincide
with marked changes in physical
properties. In our experiments at
Rose, we have found, or rather
verified, the facts that certain heat
treatment will cause steel to lose
its magnetism and also to change
its properties as an electrical re-
sistor.
Modern metallurgy explains cer-
tain of these phenomena by show-
ing how the arrangement of the
atoms of iron changes at these
temperatures. This rearrangement
is analogous to changing to a new
material, and the changes in phy-
sical characteristics are as great
as though a metallic substitution
actually had taken place. Thus, at
the critical temperature, we are
working with a substance in which
change of temperature really seems
to produce a change of material.
Pearlite
(500 Diameters)
To get a definite picture of the
change that takes place, it is nec-
essary to consider more fully the
composition of a piece of steel.
When there is no carbon present,
the mass of material must be pure
iron, and therefore uniform. As
the carbon content increases, a
new constituent appears. Investi-
gation has proved this to be a ma-
terial containing 0.85 per cent
carbon. It is a mixture of iron car-
bide (cementite) and ferrite, and
is called pearlite.
It is easily seen that if a ma-
terial containing no carbon what-
ever has mixed in it areas con-
taining 0.85 per cent carbon, a two-
part structure must exist. In heat
treating it it necessary to keep
this point in mind, since the phy-
sical changes that take place dur-
ing treatment break up this two-
part structure, replacing it with
a different physical makeup. The
0.85 per cent carbon particles dis-
solve into the surrounding mass
at a definite temperature, usually
referred to as the lower critical
point. If the steel is exactly 0.85
per cent carbon, this point is the
only one to concern the heat treat-
er. If this temperature is exceeded,
the steel is in a condition to harden
upon rapid cooling ; if the tem-
perature remains below this point
the steel will not harden.
If the steel contains less than
0.85 per cent carbon, the changes
take place at a different tempera-
ture. The carbide particles go into
solution at the lower critical point,
but unless the temperature is
raised, the effect of the carbon con-
tent is confined to the immediate
vicinity of the particles. Now if
the temperature is raised suffi-
ciently, the carbon will diffuse even-
ly throughout the entire mass. This
temperature, to which a low carbon
steel must be raised in order to
evenly distribute the carbon, is
known as the upper critical point.
It is the temperature to which the
steel must be raised to provide the
proper conditions for heat treat-
ment and to insure complete hard-
ening when it is rapidly cooled.
The scientific determination of
the actual critical points is gener-
ally accomplished by the use of
very sensitive temperature record-
ing instruments which measure
the rate of change of heating in
the specimen and record these rates
automatically. This is the type of
temperature control device that we
use at Rose, and determinations
are actually made as a part of our
shop work. The principle of this
machine is as follows. When the
specimen of steel is heated in a
medium in which the temperature
rises uniformly, the specimen will
likewise rise uniformly in tem-
perature until the critical point is
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reached. At this point the specimen
undergoes rapidly a physical
change which is accompanied by
an absorption of heat. This ab-
sorption of heat causes the change
of rate in the heating of the speci-
men. Meanwhile, the recorder is
running at a constant rate of
speed ; and as the specimen is ab-
sorbing heat, the temperature in-
stead of rising remains fairly con-
stant for a few minutes. This
causes the recorder to describe a
short, straight vertical line. Thus,
by inspection of this automatic rec-
ord, we can accurately find the
critical points of temperature. If
a machine of this type is lacking,
skilled operators can determine
these points to a fair degree of ac-
curacy by observing the change of
colors in the specimen.
After steel has been heated to a
point above its upper critical tem-
perature, it is ready to be quenched,
that is, rapidly cooled. There is one
very important consideration to be
noted before concluding that since
a drastic quench produces very
hard steel, the more drastic the
quench, the harder the steel. In
common with most materials, steel
expands upon heating ; if it is
slowly heated it expands without
undue stress on any part. If the
heating is not uniform the force
in one part may stretch or upset
some other part of the piece. This
reasoning also applies to cooling.
Therefore, in quenching a piece
that is irregular in shape, a suit-
able quenching medium must be
found that has the required cooling
properties. Otherwise the exposed
parts are cooled and shrink to size
before the remainder of the piece
can adjust itself. This unequal
cooling causes changes in shape,
and, of greater importance, of ten
results in internal strains of con-
siderable magnitude.
Of the quenching mediums avail-
able, water, oil, brine, and caustic
soda solutions are the most gener-
ally used. Water is used in most
cases as a safe intermediary be-
tween a too drastic and a too quiet
quench.
Oils harden only to shallow
depths. When steels must be hard-
ened in oil to any appreciable
depth, it is necessary to provide the
hardening power by selecting the
proper analysis of steel. The rate
of cooling is rapid at the start but
slows down when the work is near-
ly cold. This is desirable in quench-
ing intricate work when there is
danger of strain cracking.
The quenching properties of
brine are dependent upon the per
cent of salt in the solution. The
more salt present, the more drastic
is the quench produced.
The quenching power of caustic
soda solutions is such that the ma-
terial is cooled rapidly in the upper
temperature ranges and even more
rapidly in the lower ranges. This
is suitable for very hard quench-
ing.
In conclusion, then, we can con-
dense the foregoing reasoning into
the following statement : In heat
treating straight carbon steel, the
less the carbon content, the higher
the quenching temperature must
be and the more drastic the quench-
ing medium which is required to
harden the steel suitably.
Bibliography:
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TN his search for materials with
I which to grind and polish metals
and precious stones, man has used
many compounds. Nature fur-
nished a good many of these com-
pounds which could be used for
abrasives, but they varied greatly
in quality and quantity. Some of
these natural abrasives are sand-
John B. Stineman, m., '37
stone, pumice, garnet, corundum,
emery, and diamond dust. Those
which are hard enough to be used
for modern grinding are scarce
and, consequently, expensive ; while
those which occur in great quanti-
ties are lacking in quality.
Out of all the abrasives that were
mentioned above, only diamond
dust could be used by jewelers and
lapidaries for polishing precious
stones. This abrasive is very ex-
pensive, because of its scarcity, and
is worth about 70 cents per carat
or more than $1,500 per pound.
As the demand for this abrasive
in the jewel trade increased, and
as modern machine methods of
November, 1935 Page 9
grinding and polishing became
more prevalent, a great many peo-
ple began to seek for an artificial
abrasive that would have all the
good properties of diamond dust
but would not be so expensive. The
discovery of Carborundum ended
this quest. Carborundum is as hard
as diamond, will scratch glass, and
can be used for many more things
than diamond dust, but at a frac-
tion of the cost. The price of the
first Carborundum to be put on the
commercial market was 40 cents
per carat or $880 per pound, but
with modern methods of manufac-
ture the price has been lowered to
15 cents per pound.
Discovery of this Inexpensive
Abrasive
The search for an artificial
abrasive had been going on for
years. Not only one man or one
profession was seeking it, but men
from many professions were carry-
ing on the search. Chemists, ma-
chinists, inventors, and dabblers in
the three aforementioned trades
sought for this abrasive with equal
diligence, but it was one of the
dabblers who found it. His name
was Dr. E. G. Acheson and his
home was in Monongahela City,
Pennsylvania. Although he was
searching for an artificial abrasive,
he discovered it almost by accident.
It was in 1891, but a short time
after he had been instrumental in
aiding Thomas A. Edison to per-
fect the carbon filament in the
original incandescent lamp, that
he chanced upon the, then un-
named, abrasive Carborundum.
Acheson had long been impressed
with the possibility of manufac-
turing an artificial abrasive that
would be hard enough to replace
emery as an abrasive. He recog-
nized the fact that carbon was the
hardening agent in steel, and that
carbon, in its crystal form as
diamond, was the hardest sub-
stance known. He, therefore, de-
cided to make experiments on im-
pregnating clay with carbon under
the influences of electric heat.
It has since been discovered that
the iridiscent crystals which Ache-
son collected were silicon carbide,
a heretofore unknown chemical
compound in which the silicon and
carbon are combined in the propor-
tion of one atom of silicon to one
atom of carbon. The chemical re-
action for this product, which is
known by the chemical or technical
name of silicon carbide, is ex-
pressed by the following equation :
SiO2 F 3C—SiC+2C0
This reaction seems to be a very
simple one, but undoubtedly there
are more complicated reactions
which occur during the process. I
think it is very interesting to note
the following properties of this
compound :
"Silicon Carbide does not form
a liquid nor does it melt after
formation. If one attempts to melt
Silicon Carbide, the crystal decom-
poses. Vapor of silicon metal goes
off and leaves graphite in the form
of the original Silicon Carbide
crystal, that is, a graphite pseu-
domorph of the Silicon Carbide."3
Earliest Method of Manu-
facture
The method used in the discov-
ery of Carborundum has been
given earlier in this paper. It was
merely an experimental method
and naturally was very expensive
and produced very small quantities
of the product. This is true of the
methods in most all experiments,
since they are designed to give
something new rather than for a
high rate of efficiency.
The electric power for this ex-
periment was derived from a tiny
electric generator which Acheson
had in one corner of his small shop.
The current was carried on two
bare copper wires, and all the cur-
rent that the generator could pro-
duce was used.
Even though all the power avail-
able was used, only a few crystals
of Carborundum could be produced
from each batch put into the iron
bowl. It can be seen from this that
higher efficiency of production




As soon as Acheson had a mark-
et for his product with the gem
cutters, he started to search for a
way to produce Carborundum in
larger quantities. He knew that to
do this he must have a large source
of electric power. In the small
town in which he lived there was
no such source available, so he
proceeded to create one. He, to-
gether with several of his friends,
organized an electric light com-
pany so that they might have a
steady supply of current, and with
the surplus power from this com-
pany they ran a single car on a
local electric railway.
With this increased amount of
power an improved type of electric
furnace was used. It was a small
furnace, built up solidly of brick,
and it used the same ingredients
as the iron bowl of the original ex-
periment.
This furnace required several
hundred horsepower, but it was
still able to produce only about one-
quarter of a pound of Carborun-
dum a day. As a consequence, the
price was not lowered sufficiently
to be noticeable. Thereupon the
company decided that more power




At about this time, 1893, the
great power development at Ni-
agara Falls was started. Although
there were but a few uses for Car-
borundum at that time, the same
men who had organized the elec-
tric light company decided to take
a long chance. They decided to
move to Niagara Falls, build a new
plant with much larger furnaces,
and manufacture Carborundum as
efficiently as they could with an al-
most unlimited power supply. Ao-
cordingly, they contracted for
1,000 horsepower and in 1894
moved their plant. At that time,
this contract for 1,000 horsepower
was the largest ever recorded, but
at the present time they use many,
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many times this amount of electric
power.
The amount of current used at
the beginning of the proceSs is 165
volts and 1,700 amperes. Later this
is reduced to 125 volts but in-
creased to 6,000 amperes, and then
it is finally increased to the maxi-
mum current of 10,000 amperes.
In a 36 hour run each furnace con-
sumes about 3,000 horsepower per
hour. It produces about 16,000
pounds of Carborundum with a
market value of about 15 cents per
pound.
This raw Carborundum is then
broken up in a crusher, and the
crushed material is digested with
sulphuric acid for three days at a
temperature of 212° F. It is then
washed, and after being kiln-dried
it is graded by screens to the sev-
eral. degrees of fineness in which
it is sold.
It can readily be seen that a
great many furnaces must be avail-
able so that a steady supply of
Carborundum can be produced. It
takes 1/2 days to be burnt in the
furnace, 2 more days to cool, and
3 days to be refined, besides the
time required to form the Carbor-
undum into grinding wheels or
other shapes for commercial use.
This makes a total time of over
61/2 days from the time the raw
materials are put into the furnace
until the finished product can be
put on the market in commercial
form.
Uses Developed by the
Carborundum Company
Since Carborundum was first
developed, its original use, which
was the replacement of diamond
dust, has multiplied into hundreds
of uses. The first use, in some other
form than the crystalline form,
was in the manufacture of small
wheels which were sold to dentists
for grinding out cavities in teeth
and for other dental work.
"To describe the work of the
manufactured abrasive in industry
would be to enumerate almost
every product of the useful arts.
In the metal industries it ranges
from the grinding of victrola
needles to locomotive parts ; from
fountain pens to plows and harv-
esters ; in the stone industries it
has revolutionized the working of
marble, granite, onyx, and sand-
stone ; it is indispensable in the
finishing of fine leathers and shoes ;
for the paper industry it is made
into huge pulp stones for the
grinding of wood pulp ; it surfaces
and bevels glass ; it shapes pearl
buttons and precious stones. The
Chinese use large quantities for
polishing jade. The East Indians
use it for hulling rice. On ocean
steamships silicon carbide crystal
receivers are much used for radio
communication. Carborundum is
the basis of Globar Brand, non-
metallic, electric heating elements,
widely used in domestic heaters
and in electrical forging and heat-
treating furnaces, and of Globar
Brand resistors and grid leaks for
the radio industry."2
In addition to these uses, Car-
borundum is also used commercial-
ly for precision grinding of hard-
ened steel crank pins, spindles, and
wearing parts in machines of every
variety ; in the manufacture of
steel ball bearings at the rate of
5,000 an hour ; in the powdered
form for use in smelting of metals ;
in abrasive paper and cloth ; in the
construction of nonslip walking
surfaces ; and in making bricks
and linings for furnaces where ex-
treme heats are maintained.
Uses Developed by other In-
dividuals and Companies
Besides the uses developed by
the Carborundum Company, there
are many others which have been
developed by other individuals and
manufacturing plants. Many of
these are patented grinding pro-
cesses which use Carborundum as
their basis. An example of this is
the method of centerless grinding
developed by the Cincinnati Grind-
ing Company. By this method, pins
as small as 1/32 of an inch in di-
ameter can be ground to within
less than one thousandth of an inch.
Many scientific instruments are
made by using Carborundum and
Carborundum tools. A Carborun-
dum tool has been developed for
cutting fine mirror surfaces. Car-
borundum crystals have been used
for cutting reflection gratings.
Gratings as fine as 1,000 lines to
the centimeter have been cut by
this method and have proved very
satisfactory. Another use which
has recently been developed is the
use of Carborundum in the grind-
ing process on large telescope
disks.
Future of Carborundum
The future of Carborundum can
and probably will be as great as
its advance has been up to the
present time. Much of the machin-
ing of parts, which previously had
been done with lathe tools, is grad-
ually changing to grinding. Parts
can be precision ground more ac-
curately, more quickly, and more
economically than they can be cut
on the lathe. Faster cutting speeds
can be developed by grinding than
by cutting with lathe tools. Speeds
of 400,000 cutting strokes per min-
ute are common practice and higher
speeds are available if necessary.
All of these features are making
Carborundum a necessity in mod-
ern machining. They are helping to
create a demand for it which in-
creases every year and which will
probably never decrease until
something better is found. It will
remain for the chemists and in-
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Intercollegiate Harmony
THE belligerent feeling between
I Indiana State Teachers College
and Rose must cease !
Rivalry between schools is not
distasteful ; such a condition exists
between schools all over the coun-
try. But there is a limit to such
contention, long before a state of
antagonism is reached. If the
rivalry is sportsmanlike and con-
sists of good clean fun, it is an
attractive feature of our college
life.
Destruction of property and mal-
treatment of fine healthy bodies
is objectionable. Traditional class
fights have been abandoned on our
campus because of the injuries
which some men have received.
Should we revert to a similar prac-
tice in which even larger numbers
of men are involved ?
Much of this rivalry is the re-
sult of intercollegiate athletics.
The severing of athletic relations
between the two schools probably
has helped, but it has not com-
pletely solved the problem. Sports-
manship is one of the attributes of
an athlete. The boosters for the
team should demonstrate the same
quality. Our individual attitudes
will determine whether or not Rose
and State will play football in the
future.
With the permission of the
editor, I am reprinting these state-
ments which recently appeared in
The Statesman, Indiana State's
newspaper :
"If State and Rose could forget
their differences, we could add a
large amount of color to the foot-
ball season. Too much misguided
'college spirit' seems to mount in
sympathy for Rosie and the Forum
coach. Most of us will agree that
Rose Poly has a fine bunch of stu-
dents, who probably don't hate us
so much. A healing of the schism
should be brought about as soon as
possible."
Let us all cooperate in a gentle-
manly fashion to bring the teachers
and the engineers into better social
relations.
Our Advertisers
The Rose Technic, like most all
periodicals, depends upon some ad-
vertising as an aid in financing its
publication. Firms which advertise
in our magazine do so with the
hope of increasing their sales. Na-
turally they should expect some
sort of return from this invest-
ment.
It has been called to the attention
of the Technic staff that some of
our advertisers are wondering
whether/ or not their advertise-
ments are really bringing results.
We feel that Rose students are
patronizing the firms which are ad-
vertising in our magazine. Prob-
ably these dealers do not realize
when they are serving us in some
business relation.
It is for this reason that The
Rose Technic staff wishes to stress
the fact that our advertisers must
know when they are actually get-
ting results from the advertise-
ments which they place with us.
If the Rose students will cooperate
with us by mentioning The Rose
Technic when they are patronizing
these firms, probably any errone-
ous thought concerning this matter
will be rectified.
School Spirit
It must be Rosie who brings out
our sense of loyalty to the football
team. Whenever Rosie goes to town
and the Rose men parade up and
down Wabash Avenue, school spirit
reaches its maximum and is hardly
controllable. The school yells are
never given with more enthusiasm
than they are on these occasions.
Then there are times when there
is a striking contrast. The writer
has particular reference to our last
home game of the season. A hand-
ful of students and a comparative-
ly large number of alumni mem-
bers were on the bleachers. Al-
though it rained most of the morn-
ing, it did not start to rain again
until the end of the game. The
students who were watching the
game from automobiles along the
sidelines should remember that
the squad suffers many discom-
forts during a game. Bad weather
rarely will be an excuse for not at-
tending a game. The team cannot
let its spirit and enthusiasm wane
for even a moment. The least we
can do is to attend our games and
give the football squad some sup-
port. An occasional cheer can do
much for a team.













• • . neither have we
You have made great progress in the past 10 years, in your reading and your
see some of the things the Bell System has been doing in that time.
Since 1925, we've cut the average time for completing Long Distance
connections from to minutes. We've made the service more im-
mune to weather-94% of our wires are now in cable. We've increased
the telephone's scope about 80%—you can now reach nearly 31,000,000
telephones, in every quarter of the globe.
The next 10 year period may bring equally important advances. That





how fast you can








Frank N. Hibbits, consulting
engineer on motive power of the
Lehigh Valley Railroad since 1929,
died on September 26 at Bethle-
hem, Pennsylvania. He was 68
years old.
Mr. Hibbits was a native of
Muncie, Indiana, and graduated
from Rose in 1887. He began his
apprenticeship in railroading with
the Cleveland, Columbus, Cincin-
nati, and Indianapolis Railroad,
and has since served the Erie Rail-
road, the Union Pacific, the New
York, New Haven, and Hartford
Railroad, and the Baldwin Loco-
motive Company. He had been with
the Lehigh Valley since 1917.




President of the Cleve-
land Rose Tech Club, is
the Manager of Research of the
National Malleable and Steel Cast-
ings Company.
Walton L. Woody, Man-
ager of the Cleveland
Works of the National
Malleable and Steel Castings Com-
pany, was recently elected Chair-
man of the Northeastern Ohio
Chapter of the American Foundry-
men's Association.




) 2 3 Richard W. Hager has
gone to Lima, Peru to
accept a position with






Merton Scharenberg, m.e., '38
J. Everett Letsinger be-
came the proud father of
a son on October 17 at
Fort Wayne.
Mr. Wendell A. Watkins,
Buffalo, announces the
arrival of a daughter,
Nancy Lee.
Robert Barr has taken a
position as service engi-
neer with the Clough-
Brengle Company of Chicago,
makers of precision test equipment
for radio use.
Merrill Bradfield, with Thomas
A. Edison, Inc., has been trans-
ferred to Washington, D. C., for
sales work.
Richard Hornung has a
position with the North-
ern Indiana Power Com-
pany at Clinton.
F. J. Landenberger is now act-
ing in the capacity of Project Engi-
neer for the Armstrong Cork Com-
pany of Lancaster, Pa.
3 5 John Straw now occu-
pies a position in the
Mathematics Depart-





Mr. Richard Johnson, '31, and
Miss Ida Huberti were united in
marriage on June 8 in the rectory
of St. Benedict's Church. They
have made their home in Ander-
son, Indiana, where Mr Johnson is
connected with the Guide Lamp
Corporation.
Mr. Harman D. Woerner, '31,
was recently married to Miss
Mary Emma Francis. The bride's
father, Rev. George Francis, of-
ficiated. Mr. Woerner is an elec-
trical engineer at the Dresser
power plant, and so the couple will
make their home in Terre Haute.
Mr. Harold A. York was mar-
ried last May to Miss Elizabeth
Phillips of Muncie. Mr. York was
a member of the class of 1928 and
is now the Ass't. Traffic Sup't. of
Indiana Bell Telephone Co. at
Muncie, Indiana.
Lieut. Albert L. Ahlers, '32, and
Miss Mae Lois Wilcox of New Al-
bany, Indiana, were united in mar-
riage at Yosemite National Park
on May 18. Lieut. Ahlers graduat-
ed in mechanical engineering in
1932. For the past two years he
has been in charge of C.C.C. camps
in Death Valley and Yosemite Na-
tional Park in California.
Mr. James Cantwell recently
married Miss Anne Bowser of
Terre Haute. He was a member of
the class of 1933.
Mr James F. Guymon, '33, was
married to Miss Sally Bowser of
Terre Haute early in September.
The couple will make their home in
Peoria where Mr. Guymon is con-
nected with the Commercial Sol-
vents Corporation.
Mr. Jack Keller and Miss Betty
Tracy were married on August 31.
Mr Keller graduated from Rose in
1934. The best man, Jack Foulkes,
is also a graduate of Rose. Mr.
Keller is employed as an engineer
with the Indiana State Highway
Commission.
Mr. J. Rex Adams, class of '28,
married Miss Miriam Edith Ring
of Westfield, Massachusetts, on
October 5. Mr. Adams is the plant
chemist of the Old Colony Envelope
Company of Westfield. The couple
will be at home after the first of
December.
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WILL YOU BE READY?
Industry is awakening. Already it is demanding
technically trained men, men with engineering ed-
ucations. Will you be called? Will you be ready?
Since 1874 Rose Polytechnic Institute has train-
ed men for industrial leadership. Well planned
courses in Civil, Chemical, Electrical and
Mechanical Engineering are offered. For complete
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SPORTS
Edited by
Kenneth Buis, m.e., '38
ROSE opened its football scheduleat home on October 12 against
the Holbrook college eleven from
Manchester, Ohio. In this game the
Engineers opened up with all they
had to run wild over the Holbrook
Dinosaurs, with the final score 46
to O.
Stanfield, with the aid of Camp-
bell, headed the running attack.
Garmong was on the final receiv-
ing end of a number of laterals,
and scored two touchdowns by this
rneans. Throughout the game lat-
erals were tossed freely by the En-
gineers, with the visitors being
kept busy trying to find who had
the ball. Captain Hufford did an
excellent job at the passing end
and also netted several gains
through the center of the line.
The first score came in the first
quarter when Hufford dashed
through right tackle to the five
yard mark, where he lateraled to
Garmong just as he was being
tackled. Garmong went across
standing up. Campbell kicked the
extra point.
Rose scored on the first play of
the second quarter. Garmong went
over after grabbing another lat-
eral. Again Campbell kicked the
extra point. In this period Stan-
field went over for another tally,
but the kick failed. This made the
score 20 to 0 at the end of the first
half.
Both Hufford and Campbell went
over for touchdowns in the third
quarter. At both trials the kick
for extra points failed. Both of
these markers were due to good
old fashioned plunging. Fuller in-
tercepted a pass on Holbrook's 35
yard line, thus paving the way for
the touchdown made by Campbell.
The score at this time was 32 to O.
In the fourth quarter Coach
Brown put in most of his reserves.
McKee passed a long one to Wodi-
cka, who dodged no less than two
tacklers in making the score.
Holbrook received the next kick-
off and attempted to acquire the
art of lateral passing, but the ball
was soon in the arms of a Rose
man. Garmong soon went through
right tackle for another score.
Hufford drop-kicked for the extra
point, making the final score 46
to O.
Line-up and summaries :
Rose-46 Holbrook-0
Laughlin  LE . . . . Schonberg
Fuller L T  O'Connor
Cavanaugh . . .LG  Gleason
Fox   Wilson
McCullough . . . RG  McNulty
Tait R T . . . . K. Wilson
Wodicka RE . . . . R. Martin
Hufford QB  Grooms
Garmong LH Macaulay
Campbell R H  E. Wiles
Stanfield  F B  Games
On Saturday, October 19, the
Rose squad journeyed to Craw-
fordsville to tangle with the "Little
Giants" of Wabash college. Here
the Engineers met a stinging de-
feat. The final score was 60 to g,
but this time Rose was at the little
end of the horn.
The Wabash team has not been
defeated this year and they proved
to be much too powerful for the
Engineers. The Little Giants have
accumulated the surprisingly high
total of 162 points in four games.
Being beaten by a team of this
caliber certainly is no disgrace.
Capt. Hufford's drop kick for a
field goal accounted for the Engi-
neers 3 points. This marked the
first time that the Little Giants
had been scored upon this season.
'The Engineers fought hard, but
simply couldn't keep up with the
pace set by the Little Giants.
The Rose squad was consider-
ably weakened by the loss of Camp-
bell, who was injured in the game
with Holbrook.
Line-up and Summaries :
Rose-3 Wabash-60
Laughlin  L E  Wolff
Fuller L T  Davis
Cavanaugh, . . . LG  Berquest
Fox   Adler
McCullough . . . R G  Tauscher
Tait R T  Miller
Wodicka R E . . . . J. Johnson
McKee Q B  Snyder
Garmong L H  Gruca
Hufford R H  Riggs
Stanfield  F B  Luzar
On Saturday, October 26, the
Rose Engineers celebrated their
Homecoming by playing the St.
Joseph college eleven from Renn-
selaer, Indiana.
The Engineers never seemed to
be able to get started at any stage
of the game, while the St. Jo
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eleven appeared to have a well de-
veloped offense and a defense that
functioned well when needed. The
Engineers made too many fumbles,
and particularly when they were
least wanted.
The visitors scored within the
first five minutes of the game. This
came as the result of a long pass.
Their try for the extra point failed.
The lone Rose touchdown came
in the first period. At this time
Garmong flipped the ball to Huf-
ford, who in turn passed the ball
to Campbell. Campbell caught the
ball on the St. Joseph goal line and
stepped over for a touchdown. The
try for point after touchdown
failed.
The Engineers threatened in the
second period, but a try for a field
goal was blocked and the ball was
scooped up by Gaffney, who ran
80 yards for a touchdown.
The St. Joseph squad scored one
touchdown in each of the two re-
maining periods. This made the
final score 24 to 6. The St. Joseph
squad failed to gain any of the
extra points after touchdown.
Line-up and summaries :
Rose-6 St. Joseph-24
Laughlin  LE  Gaffney
Montgomery . . LT  Jones
Cavanaugh, . . . LG  Foos
Fox    Glorioso
McCullough . . . RG  Dreiling
Tait RT  Badke
Wodicka RE  O'Keefe
Garmong QB  O'Reilly
Hufford LH  Scharf
Campbell RH . . . . Steininger
Stanfield  F B  Hatton
-ATHLETIC GOODS CO.
Y our Sporting Goods Storc
726 Wabash Ave.
TERRE HAUTE INDIANA
The Fighting Engineers started
on a muddy field against Oakland
City. With Hufford's forward
passes and Stanfield's smashes into
the line, Rose came out on top with
a score of 21 to 6.
A Rose fumble in the first
quarter gave the ball to Oakland
City on Rose's 45-yard line. Be-
tween White and Taylor, the ball
was advanced to the Rose 30-yard
line. A pass resulted in the first
score of the game. The kick was
blocked by Tait and Stanfield.
Shortly after the second quarter
began, the Oaks tried the same
pass which had netted them their
score, but Campbell intercepted it
and ran 7 yards for a touchdown.
Hufford's drop kick was good for
the extra point. Soon after the
kickoff, Hufford punted to the
Oaks one-yard line. Then Oakland
City made a poor kick and Stan-
field ran to the Oaks one-yard line
again. On the next play he went
over for a touchdown. Hufford's
kick for extra point was good.
The Oaks booted away an ex-
cellent chance to score in the third
quarter when Robb fumbled while
trying to go over from the 3-yard
line. The ball slithered across the
line for a touchback and Rose soon
kicked out of danger.
Late in the game Rose started a
determined drive from their own
10-yard line which Garmong fin-
ished when he carried the ball
across for the final touchdown.




Wodicka  LE . . . . McKinney
Fox L T  Johnson
Cavanaugh . LG  Corn
Krider  Garret
McCullough . RG . . Breadwell
Fuller RT  Kendall
Tait RE  Kolb
Garmong QB  Vire
Hufford LH  Jones
Campbell RH  White
Stanfield FB  Robb
, K & E
SLIDE RULES
MADE IN U S A.
Log Log Trig Slide
Rule 4090-3SL with
K & E Improved Indicator.
LIFETIME
PARTNERS
... of thousands of engi-
neers throughout the
world. "True" and de-
pendable always.
KEUFFEL 8c ESSER CO.
NEW YORK
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HOBOKEN. N. J.
‘,AN FRANCISCO MONTRF AL.
America's foremost manufacturer of Drawing
Materials, Surveying Instruments and Measuring Tapes
















THE greatest structure in the
I history of bridge building is
now under construction across San
Francisco Bay. This bridge, which
is to be over eight miles in length,
will span the water between San
Francisco and Oakland.
There are two different sections
to the bridge, the Westbay cross-
ing between San Francisco and
Yerba Buena (Goat) Island and
the East Bay crossing between this
island and Oakland.
The portion of the bridge over
the Westbay will be 10,450 feet
long and of double suspension type.
Of this length, 9,000 feet will be
above water. Half way between
San Francisco and the Island, a
huge anchorage pier was construct-
ed for the purpose of joining the
two main spans of the bridge, each
span being 2310 feet in length.
This anchorage pier is 92x197 feet
in plan, at the water line, with 200
feet extending below and 298 feet
above the surface of the water.
Four other piers were con-
structed, two on each side of the
center anchorage. These piers are
founded on solid rock on the bot-
tom of the bay and range in depth
from 105 to 218 feet below water
surface. The towers for the cables
were erected on top of these piers
and extend 474 to 519 feet above
the concrete foundation. The com-
bined height on the concrete found-
ation will be approximately 737
feet, or as high as a seventy story
skyscraper.
The suspension cables are made
of 17,464 wires, two-tenths of an
inch in diameter, with a total
ejAEKL
length of 71,000 miles. When
finished the cable will be twenty-
eight and three-quarter inches in
diameter. On the San Francisco
side, these cables will be anchored
in a gigantic block of reinforced
concrete containing over 68,000
cubic yards of material. The cables
will be anchored on Yerba Buena
Island in tunnels driven into solid
rock and made fast by steel eye-
bars set in concrete. The pull on
each cable will be about 41,950,000
pounds.
The crossing over Yerba Buena
Island and Oakland will consist
of several short spans. The first
part is a cantilever span 1400 feet
in length, the largest of its kind
in this country and third largest
in the world. Following this span
will be five simple steel truss spans,
each more than 500 feet in length,
and then fourteen 300-foot deck
truss spans, followed by a mole
supported by concrete piers on
wood piles.
The whole bridge, including the
tunnel, will have two decks. The
upper deck will provide two pedes-
trian walks and a roadway forty-
eight feet wide, having six lanes
of fast moving traffic. The lower
deck will have two lanes for trucks
and two tracks for electric inter-
urban trains.
The bridge over the Eastbay will
be more than 185 feet above the
water, while the clearance of the
main ship channel on the San
Francisco side will be 214 feet.
An idea of the amount of ma-
terial used in building this great
project can be gathered from the
fact that 169,000 tons of structural
and reinforcing steel, 1,000,000







1,300,000 barrels of cement, and
30,000,000 feet of lumber for con-
crete forms will be required to
finish the project. The initial paint
requirements alone will be 200,000
gallons.
This bridge is being built under
the California Toll Bridge Author-
ity and will become part of the
state highway system. Revenues
from tolls will maintain the struc-
ture after it is completed.
The cost of this bridge is about
$77,200,000. An average of ap-
proximately 6,500 men will be em-
ployed during the construction
period. Work was begun in Febru-
ary, 1933, and it is expected that




With an increase from 5,000 to
50,000 watts and a new anti-fading
antenna designed by the engineer-
ing department of the National
Broadcasting Company, W1VIAQ,
the Chicago Daily News station,
presents interesting novel features
in broadcasting practice.
This antenna is 490 feet high
and has a uniform triangular cross
section throughout its length. Re-
search conducted by NBC engi-
neers has shown the importance
of keeping the cross-sections of
steel aerials uniform throughout
their length.
The performance can be adjusted
by means of a current-control de-
vice located 80 feet below the top
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of the antenna, which has the
effect of raising the electrical
height at will.
The ground wires leading from
the base of the mast are plowed
into the earth at a definite depth.
The two pair of guy wires include
39 massive insulators set at inter-
vals. In this network of wires more
than 6,000 feet of copper ribbon
are used, with a network of ex-
panded copper screen installed un-
der the antenna to minimize losses.
Field intensity measurements
have shown great improvement in
distant areas where fading would
take place.
Aerial Map of Connecticut
An air view of the entire state
of Connecticut has been made
possible by a large wall map, which
is probably the first of its kind to
include a complete state.
The complete picture measures
18x13 feet, and the 5,004 square
miles of territory within the bound-
ary of the state are shown at a
scale of 1 mile to 2 inches. The
picture is made from 34 large
composite prints, which were con-
structed by means of 10,479 ex-
posures taken by the Fairchild
Aerial Surveys this spring. The
exposures, which cover approxi-
mately 31/4, square miles at a scale
of 1 inch to 1,200 feet, were taken
at an altitude of about 11,400 feet.
The complete set of aerial pho-
tographs was developed and de-
livered to the state highway de-
partment in 34 sections, each
measuring 5x8 feet. Each section
was rephotographed and reduced
and then assembled into the com-
plete map.
Mirror Finish for Bearings
Long life, quiet operation, mini-
mum internal friction, and in-






some of the advantages expected
from a mirror finish now being
applied to the races of many Tim-
ken bearings.
Heretofore, the main obstacle in
the path of obtaining such ultra
fine finishes has been the absence
of any instrument capable of ac-
curately determining the extent
and nature of the minute surface
irregularities left by the action of
cutting tools and grinding wheels.
The development of the "Profilo-
graph" has removed that obstacle.
As the name implies, the "Pro-
filograph" measures and records
the profile of any finished or semi-
finished surface, showing the peaks
and valleys in highly magnified
form. Since the initial irregulari-
ties in Timken bearings represent
an average surface variation of
only a few millionths of an inch,
it is evident that extreme precision
is required in the measuring in-
strument.
The "Profilograph" operates on
a simple optical-mechanical prin-
ciple. Essentially it consists of (1)
a fine diamond point which acts as
a tracer or detector and which
moves over the surface of the
specimen to be measurecl, (2) an
optical system which magnifies the
movement of the detector, and (3)
a camera which permanently re-
cords the magnified movements of
the detector. In order to record ir-
regularities in the finely ground
surfaces of bearings, a vertical
magnification of 2,000 to 1 is used.
This ratio permits the accurate
measurement of irregularities
HEINL'S
We can take good care of all
your flower needs.
FRED G. HEINL
129 So. 7th St.
BOWLES & STAFFORD
"REBUILDERS OF SHOES"
Free Delivery to Dormitory
108 North Seventh St.
Call C-1654
down to 1 to 2 millionths of an
inch. This instrument was designed
by Dr. E. J. Abbott of the Uni-
versity of Michigan.
A 25,000 R.P.M. Motor
In the design of a new hand
grinder, it was found necessary to
eliminate friction losses as far as
possible in order to reduce the size
and weight of the motor. In this
motor the high speed precision ball
bearings which are used are fully
protected and filled with sufficient
lubricant to last the life of the
bearings. The motor, which oper-
ates at an idle speed of 25,000
r.p.m., requires the armature to be
statically and dynamically balanced
to close limits.
In such small motors, frictional
loss at the commutator is relatively
large and directly influences the
size of the motor. A radial type of
commutator is used instead of the
usual cylindrical form. This type
commutator reduces centrifugal
force as well as friction.
VIQUESNEA S
"The Fountain Pen. Store"
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Assembly Program
THE assembly program for Octo-
1 ber consisted of several motion
pictures which were presented
through the courtesy of the Chev-
rolet Motor Company. These pic-
tures described the important parts
of the automobile. One of these
pictures was devoted to a descrip-
tion of the large Chevrolet sign in
New York City. This sign is said
to be the largest electric sign in
the world.
Rifle Club
The organization of the Rose
Rifle Club has been completed.
The officers elected for this year at
a recent meeting are Lawrence
Carroll, president, Harry Halber-
stadt, vice-president, and Edward
Eckerman, secretary-treasurer. The
members of the Rose Rifle Team
are selected from the club. The
purpose of the club is to promote
rifle marksmanship among the
students and the faculty. The per-
sonnel of the team changes from
week to week, being determined by
the scores fired the week before.
Attractive medals were awarded
last year to the men having the
best scores in certain matches.
Rifle firing is rated as a minor
sport, and to earn a minor sports
sweater a member of the club must
fire in seventy-five percent of the
matches and make a score of 345
out of 400.
Class Elections
The election of class officers was
held recently. The results of the
elections are as follows : Senior
Class — Paul McKee, president,
Richard Spain, vice-president,
Charles Macdonald, secretary-
treasurer, William Kasameyer and
Paul Bennett, athletic representa-
tives ; Junior Class—Thomas Wells,
president, Earl Cromwell, vice-
president, John Fox, secretary-
treasurer, Alechi Garzolini and
James Hughes, athletic representa-
tives ; Sophomore Class — John
Hayes, president, Kenneth Buis,
vice-president, Merton Scharen-
berg, secretary-treasurer, Wendell
Carroll and William Wolf, athletic
representatives ; Freshman Class—
Robert Ladson, president, Charles
Doenges, vice-president, Robert
Kahn, secretary-treasurer, Robert
McKee and Charles Drieke, athletic
representatives.
Homecoming
A successful homecoming was
held at Rose on October twenty-
sixth. The pre-game spirit was ex-
cellent, and everyone did his part
to make the homecoming a success.
As has been the custom, Rosie
was taken for an outing on the
night before the game. The student
body turned out in force to parade
Rosie through the downtown sec-
tion of the city. It had been
rumored that Normal was going
to attempt to spirit Rosie away
from her guardians while she was
on parade. The Rose men were
armed with blivvies, the conven-
tional weapon of inter-school war-
fare. The rumor proved to be a
false one. The students felt that
Rosie should have some contact
with Normal, so she was led past






given in front of the dormitory.
The Freshmen constructed a
huge bonfire, which was set off
shortly after the football game.
Hotdogs and cider were furnished
by the Rose chapter of Tau Beta
Pi ; there was actually enough so
that everyone could have all that
he desired. The campus was decor-
ated by the Sophomore Class. Al-
though the team fought its hard-
est, St. Joseph won the game by a
score of 24-6.
To conclude the day's activities,
a smoker and bridge party was
held in the assembly room and a
dance, sponsored by the seniors,
was held in the gym.
Freshman Rules
Freshman rules were put into
effect at the beginning of the year.
The rules are : the freshmen must
pull Rosie at all home games, must
wear old clothes at the games,
must wear no corduroy, must carry
matches for the upper-classmen,
must not walk on the paths but on
the roads of the campus, must
not smoke on the campus, and must
wear green caps. The Sophomores
began to punish the offenders im-
mediately. The lake has been the
most popular means for such pun-
ishment. On one occasion some of
the errant freshmen were made to
kiss the new mascot, the goat. This
ritual seemed to be more punish-
ment for the goat than for the
freshmen.
E.C.M.A. Convention
The Rose Technic sent three
delegates to the Engineering Col-
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lege Magazines Convention held at
the University of Pennsylvania.
The Rose delegates were Warren
Sentman, general manager, Daniel
Overholser, editor, and William
Kasameyer, business manager.
This year the convention was held
on October sixteenth and seven-
teenth. The afternoon of the first
day was devoted to registration
and a trip through the Franklin
Institute. That same evening a
combined banquet and business
meeting was held at Stouffer's
Tavern. Meetings were held during
the second day, with a final ban-
quet at the Hotel Normandie. The
principal speaker at this banquet
was Phillip Swain, who is the
editor of Power. Fifteen schools
were represented at the convention.
The Rose Technic for last year was
awarded first prize for the best
Alumni section.
Student Council
The first meeting of the Student
Council was held at the A T 0
house on October twenty-fourth.
The organization was completed at
this meeting. The officers are Paul
McKee, president, Joe Walker,
vice-president, Albert Mewhiney,
financial secretary, and Robert
Ladson, recording secretary.
A .C.S. Meeting
On October ninth Rose, together
with Indiana State and the Com-
mercial Solvents Corporation, was
host for the October meeting of
the Indiana Section of the Amer-
ican Chemical Society. The guests
assembled at the Commercial Sol-
vents plant during the early after-
noon. After being registered they
were conducted through the indus-
trial chemical plant. A dinner was
held at the Women's Residence
Hall of I. S. T. C. The evening
meeting, which was open to anyone
interested in chemistry, was held
in College Hall of I. S. T. C. The
speaker of the evening was Pro-
fessor Henry Bohn Hass of Purdue
University. His subject was "Syn-
theses from Natural Gas Hydro-
carbons."
Archer & Evinger
Rose '34 Rose Ex. '36
Radio Service and Supplies
B-7757 1348 Wabash Ave.
Terre Haute House
Drug Store












Jimmy Joy and his Orchestra
9:30 P. M. $3.00 per Couple
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several of its alum-
ni back for the
Homecoming game
and dance. Some
of these men were : Skinner, E. J.
Welsh, John Welsh, Blair, Foulkes,
McGurk, Pratt, Pearce, and Hess.
Brothers Burt and Shaw were back
for the Oakland City game.
Recently several Taus were
away from school as delegates to
the conventions of various organi-
zations on the campus. Sentman at-
tended the Tau Beta Pi convention
in Detroit. Kasameyer, Overholser,
and Sentman were representatives
for the convention of the Engineer-
ing College Magazines Associated
held in Philadelphia. Walker went
to Chicago for a meeting of the
College Annual Publications.
The following men have been
elected to honorary fraternities :
Duenweg, Kasameyer, Sentman,
Walker, Coons, and Wischmeyer
to Blue Key ; and Laughlin, Over-
holser, and Wischmeyer to Tau
Beta Pi. The chapter congratu-
lates these men.
Blue Key
The Rose chapter of
Blue Key is pleased to
announce the election
to membership of the




Walker, all of the
senior class ; Edward
Coons, Thomas Wells, and Carl
Wischmeyer, Jr., all of the junior
class.
The date for the initiation of









ed : Hall, H. H. Richardson, Jacob,
Nelson, Houston, Belstrom, Yates,
Ritter, H. F. Richardson, Terhorst,
Heck, and Taylor. Mr. and Mrs.
H. S. Richardson were here from
Cleveland, Ohio, and Mr. and Mrs.
Fot were here from Santo Do-
mingo, Dominion Republic. Barney
Melton was back October 19 to take
a Civil Service examination. Jim
White was here October 21, while
on his way North for a vacation.
The entire chapter was invited
to the wedding of E. P. Ervin,
Ex '35, who was married on No-
vember 9. Arthur Wood was an
usher.
As a result of the class elections,
Fox is secretary-treasurer of the
junior class, Spain is vice-presi-
dent of the senior class, and Hayes
is president of the sophomore class.
Carroll is president of the Rifle
Club. Spain and Wood are repre-




Tau Beta Pi is
pleased to announce
the pledging of the




of the class of '36.
Ed Wodicka, and Carl Wisch-
meyer, Jr., of the class of '37.
Initiation for these men will be
held on Friday, November 15.
Indiana Beta again served cider
and hot dogs to the team and stu-
dent body at the homecoming game
this year.
Warren Sentman was the dele-
gate from the local chapter to the
national convention of Tau Beta
Pi held in E. Lansing, Michigan,
on October 10, 11, and 12.
T heta Kappa Nu
Indiana Gamma
of Theta K app a
Nu held its first
open house of the
season on Novem-
ber 1. Dr and Mrs.
Sousley and Dr. and Mrs. Howlett
were the chaperones for the affair.
All actives, pledges, and several
alumni were present and greatly
enjoyed the music.
Brother Halberstadt was elect-
ed Scribe at a call meeting ;
Brother Foley was appointed house
manager. Several improvements
for the house were also discussed
and approved at this time ; the ap-
pearance of the chapter house is
expected to improve materially
thereby.
Brother Harrod has been honor-
ed by a bid to Tau Beta Pi, and we









ber 9. Present in-
dications are that
this occasion will be even greater
than was Kappa's last reunion in
1932. At this reunion certain
changes in the by-laws, constitu-
tion, etc., which were made at the
70th National Convention of Theta
Xi in September at New York will
be explained by the Executive
Secretary.
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Members of Kappa are very
grateful for the house-cleaning
that was given the chapter house





started its year of
activity with a
mixer held in the
chemistry labora-
tory on October 8,
1935. The fresh-
men who are planning a career in
chemistry were guests. Several
members of the Terre Haute Pro-
fessional chapter were present
also. Mr. C. R. Sutton of the sales
department of Commercial Sol-
vents Corporation was the speaker
of the evening. The members of
the faculty welcomed the freshmen
with short speeches.
Iota chapter and the Terre
Haute Professional chapter were
the hosts to the freshmen at the
Deming Hotel on the evening of
November 4. The evening's enter-
tainment consisted of pool, ping
pong, and bridge. Dr. Campbell
of the Commercial Solvents Cor-
poration discussed briefly the
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Chemist : "After analyzing this
whiskey I find that to drink it
would make you blind. I'm going
to pour it out."
Client : "No, don't do that, I have
a friend who is already blind. I'll
give it to him."
"But, Dorothy, aren't you get-
ting Joe and Bill confused?"
"You bet, I get Joe confused one
night and Bill the next."
"Are you sure he was intoxi-
cated?"
"No, sir, not positive, but his
wife said he brought home a man-
hole cover and tried to play it on
the victrola."
Waiter : "Are you Hungary ?"
Engineer : "Yes, Siam."
Waiter: "Den Russia to the table
and I'll Fiji."
Engineer : "All right Sweden
my coffee and Denmark my bill."
The Village Cracksmith
Beneath the spreading knowledge
tree
The wise collegian stands ;
Far wider spreading pants has he,
With time upon his hands ;
And the bone between his flapping
ears
Is thick as iron bands.
HUMOR
Co-ed (dreamily) : "Did you ever
see the man in the moon?"
He-ed (absent-mindedly) : "No,
but I've seen a lady in the sun."
—Rammer Jammer
The Poor Men
A widow is the luckiest woman
in the world. She knows all about
men and all the men who know
anything about her are dead.
—The Hoosier Motorist
True Story
Mr. Overholser brings this story
back from Philadelphia, one of the
cities he visited recently.
Dan was riding on a crowded
bus on Saturday evening. Across
the aisle from him sat an elderly
lady and also a young lady. The
young lady frightened everyone on
the bus when she began shouting,
"This is terrible ; it is outrageous."
A policeman who happened to be
riding on the bus at the time came
back to where the two ladies were
seated.
He inquired, "What is wrong
here. What's the matter?"
The young lady replied, "Some-
one has stolen my pay and my
aunt's pay."
The officer then said, "Lady you
had better not try to talk pig Latin




The Cool Cool Guy
A few minutes after an alarm
of fire was given in a hotel, one of
the guests joined the group that
was watching the fire and belittled
them for their apparent excitment.
"There was nothing to be excited
about," he said. "I took my time
about dressing ; lighted a cigarette ;
didn't like the knot in my tie so I
tied it over again—that's how cool
I was."
"Fine," one of his friends re-




Usher : "Did you want a front
seat madame?"
French Cutie : "Oui, oui, mon-
sieur, oui, oui."
Usher : "Pardon me—mezzanine
floor and first door to your left."
—Pennsylvania Triangle
He: "I'm a little stiff from
bowling."
She : "Where did you say you
were from?"
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PATENTED LILIES
WHEN left to their own devices, regal lilies getthemselves all spattered by yellow pollen.
It's a messy business—like a man in a white linen
suit spilling egg yolk all over his vest. So the florists
have to watch these blooms carefully and pluck
the pollen-laden anthers before they have a
chance to burst.
In the General Electric Research Laboratory,
C. N. Moore, Dartmouth, '05, has for years been
investigating the biological effects of x-rays. Among
other things, he treated 75 regal-lily bulbs with
varying amounts of x-rays. Untreated bulbs of the
same batch grew up normally. Among the treated
bulbs, there were some monstrosities and some
apparently normal flowering plants. The results
were different the next season. The progeny of two
of the bulbs that had received 30-second doses
of x-rays produced flowers with nonshedding anthers.
Each year the new strain has continued true, and
the nonshedding property is considered a fixed
characteristic. The Roentgen lily, as it is called, is
now established as a variety of regal lily.
AWARD FOR COURAGE
IN the face of a difficult and serious competitive
-I- situation, the entire personnel of the Tennessee
Electric Power Company, of Chattanooga, under the
leadership of its president, proceeded to develop
one of the most unique sales programs ever carried
out by an American public utility. Every individual
in the organization, regardless of position, became
a salesman for the company's kilowatt output.
One of the bases of this program was a substan fiat
reduction of rates. The result was a great increase
in electric-appliance sales, and a 26-per-cent increase
in residential consumption.
The company co-operated in the sale of appliances
with dealers, with the TVA, and with the EHFA.
Its industrial department has been at least partly
responsible for the location of 29 additional indus-
tries, employing 1995 workers, in the territory it
serves.
For these accomplishments, the Tennessee Electric
Power Company received the annual award for 1934
of the Charles A. Coffin Foundation, which was
established by General Electric in 1922 in honor
of its first president. The award comprises the
Charles A. Coffin gold medal, a certificate, and a
check for $1000 to be deposited in the treasury of
the utility's employee welfare association.
GOOD-BYE, GARBAGE CAN
rilHE oil furnace has placed the skids under the
-1- ash can. And now, a new device developed in a
General Electric laboratory promises to do away
with the garbage can. This new device, operated by a
M-horsepower electric motor, grinds the waste food.
Grinding knives made of Carboloy—a metal next to
diamond in hardness—shred all types of waste food,
including bones and other hard substance. The only
things it cannot handle are glass and tin cans.
Reduced to a fine pulp, this waste is flushed by
water into the sewer.
The grinder is simple to install and operate.
The entire unit weighs about 75 pounds, and may
be installed under any style of sink as a part of the
outlet plumbing. The hopper inlet is covered by a
perforated cap, flush with the sink bottom. When the
hopper is full, all one has to do is turn a hand13
which projects conveniently from beneath the sink.
This closes the hopper and starts the grinder.
In the average family, the grinder will operate not
more than five minutes a day, and its average cost of
operation per month will be about one-half that
required for operating an electric clock.
96-179DH
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From 1900 up to 1934 the leaf




an increase of 2392%
• • •
There is no substitute





During the year ending June 30,
1900, the Government collected
from cigarette taxes
$3,969,191
For the year ending June 30,
1934, the same taxes were
$350,299,442
an increase of 8725%
—a lot of money.
• • •
Cigarettes give a lot of
pleasure to a lot of people.
More cigarettes are smoked today because
more people know about them—they are better advertised.
But the main reason for the increase is that they are made
better—made of better tobaccos ; then again the tobaccos
are blended—a blend of Domestic and Turkish tobaccos.
Chesterfield is made of mild, ripe tobaccos.
Everything that science knows about is used in
making it a milder and better-tasting cc garette.
We believe you will enjoy them.
(0 1935, LIGGETT & MYERS TOBACCO CO.
